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Sasang Constitutional Medicine, which is a branch of traditional Korean medicine, states that
medications for diabetes should be individualized according to the patient’s individual consti-
tution. However, the effect of constitution on diabetes has not been evaluated to date.
Therefore, this study was conducted to determine if constitution is an independent risk
factor for diabetes by comparing the prevalence and odds ratios (ORs) of the disease according
to constitution. The medical records of 1443 adults who had been examined and classified based
on their constitution at Kyung Hee University Hospital in Seoul, Korea were reviewed. A chi-
squared test and Fisher’s exact test were used to compare the prevalence of diabetes according
to constitution, and multiple logistic regression was used to calculate the ORs for diabetes.
The prevalence of diabetes differed significantly according to constitution (
2¼36.20, df¼2,
P50.001). Specifically, the prevalence of the disease was higher in Tae-eumin (11.4%) individ-
uals than in Soyangin (5.0%) or Soeumin (1.7%) individuals. In addition, multiple logistic
regression revealed that Tae-eumin individuals had a greater risk for diabetes than Soeumin
individuals. When compared to Soeumin individuals, the adjusted ORs were 2.01 (95% CI
0.77–5.26) for Soyangin individuals and 3.96 (95% CI 1.48–10.60) for Tae-eumin individuals.
These results show that constitution has a significant and independent association with
diabetes, which suggests that constitution is an independent risk factor for diabetes that
should be considered when attempting to detect and prevent the disease.
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Introduction
The number of diabetes patients is rapidly increasing
worldwide. Indeed, there were 171 million diabetes
patients in 2000, and that number is expected to increase
to 366 million by 2030 (1). Diabetes gives rise to micro-
vascular and macrovascular complications and results
in a socioeconomic burden (2–4). For example, the
American Diabetes Association (ADA) estimated that
the national costs associated with diabetes in the
United States for 2007 were $174 billion (5). To reduce
such losses, it is necessary to prevent diabetes by manag-
ing risk factors. It is well known that type 2
diabetes occurs more frequently in older individuals and
among certain ethnicities, as well as individuals that are
obese, do not exercise, have a family history of the dis-
ease, or have previously been diagnosed with gestational
diabetes mellitus, polycystic ovary syndrome, hyper-
tension, dyslipidemia, impaired glucose tolerance or
impaired fasting glucose (6–11).
Sasang Constitutional Medicine (SCM) is a branch of
traditional Korean medicine that classifies human beings
into four constitutions (Soeumin, Soyangin, Tae-eumin
and Taeyangin). SCM states that a patient’s susceptibility
to pathology or drug response differs by constitution.
This theory also applies to diabetes, which is classi-
fied into ‘Sik-so’ for Soeumin individuals, ‘So-gal’ for
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properly cited.Soyangin individuals and ‘Jo-yul’ for Tae-eumin individ-
uals. Accordingly, medications administered for the treat-
ment of diabetes are specific for individuals of various
constitutions (12–14). As a result, traditional Korean
medical doctors treat and manage clinical cases of diabe-
tes and its complications according to the constitution of
the afflicted patients (15–21).
However, despite such practical applications, there have
been no studies conducted to evaluate the effects of con-
stitution on diabetes. Therefore, this study was conducted
to determine if constitution can be used as an indepen-
dent risk factor for diabetes by comparing the prevalence
and odds ratios (ORs) of the disease according to
constitution.
Methods
Subjects
This study was conducted by retrospective chart review
upon a total of 2172 individuals who took health exam-
inations from January 2003 to June 2003at Kyung Hee
University Hospital in Seoul, Korea and were initially
classified by constitution using the revised questionnaire
for the Sasang Constitution Classification II (QSCC II
+)
(22–24). In this study, all outpatients visiting hospital
during the defined duration were included into subjects
without practicing a specific sampling method to deter-
mine the sample size before reviewing the charts. This
study was approved by the Institutional Review Board,
Hospital of Oriental Medicine, Kyung Hee University.
Of these individuals, 2080 underwent secondary
classification of constitution by SCM specialists. While
traditional Korean medical doctors classify Sasang
Constitution based on clinical characteristics, QSCC
II
+, proven its reliability and validity, was developed
and applied in order to overcome its flaws of subjectivity.
At the same time, for the purpose of further precise
classification of Sasang Constitution, only those who
corresponded to both the result of QSCC II
+ and clinical
diagnosis by SCM specialists were included. As a result,
627 of 2080 individuals were excluded from the sample
due to discordance of the results, and remaining
1453 individuals with the same results from both 1st clas-
sification and 2nd classification were selected for the
study.
However, 4 of the 1453 individuals that had identical
classifications were excluded due to the omission of their
anthropometric measurements or blood test results, and
6 individuals were excluded because they were under the
Korean legal adult age of 20 years. Thus, a total of 1443
adults aged  20 years were enrolled in this study.
The population of Taeyangin individuals is extremely
low (0.03–0.1%) (12,13); therefore, it is not possible
to classify Taeyangin individuals using QSCC II
+.
As a result, only data regarding the other three constitu-
tions were evaluated in this study.
Variables and Definitions
The demographic and biological characteristics of the
1443 participates, including gender, age, height, weight,
blood pressure, blood test results, past history and con-
stitution, were investigated based on a review of medical
records.
The subject’s height and weight were measured at the
health examination center while they were wearing thin
clothes using an automatic anthropometric measuring
device. The body mass index (BMI) was then calculated
by dividing the weight of the patients in kilograms by the
square of their height in meters. Blood pressure was mea-
sured at the right upper arm while in resting position
using an automatic blood pressure measuring device.
Hypertension was defined as a diastolic blood pressure
 90mmHg or a systolic blood pressure  140mmHg or
the acknowledgment of treatment for high blood pressure
in accordance with the criteria of the 7th Report of the
Joint National Committee on the Prevention, Detection,
Evaluation and Treatment of High Blood Pressure (25).
Fasting blood samples were taken from the vein in the
morning after a fast of at least 8h. The plasma glucose,
total cholesterol, triglycerides and HDL-cholesterol levels
were then measured using a Hitachi 7600 Automatic
Analyzer (Hitachi Co., Tokyo, Japan). Diabetes was
defined as a fasting plasma glucose  126 mg/dl in accor-
dance with the ADA criteria (2) or the acknowledgment
of treatment for diabetes.
Classification of the Sasang Constitution was consid-
ered to be acceptable only if the primary result using
QSCC II
+ and secondary result from SCM specialists
agreed with each other. QSCC II is a self reporting
survey method with 121 questions developed in 1996
to classify Sasang Constitution (22), and QSCC II
+ is
a survey method that only makes use of 54 questions
among all QSCC II questions that have been proved
to have significance (23). The diagnostic discrimination
abilities of the QSCC II
+ are 71.7% in Tae-eumin,
38.7% in Soyangin and 83.3% in Soeumin with an aver-
age of 64.4% (24).
Statistical Analysis
Individual variables were compared according to consti-
tution using one-way ANOVA for continuous variables
and a 
2 test for categorical variables. Scheffe’s post-
hoc test was conducted when the continuous variables
differed significantly (P50.05). A chi-squared test or
Fisher’s exact test was used to compare the prevalence
of diabetes according to constitution. In addition,
multiple logistic regression was used to calculate the
ORs for diabetes after adjusting for gender, age, BMI,
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cholesterol, which are known risk factors for diabetes.
Age, BMI, total cholesterol, triglycerides and HDL-
cholesterol were included in all regression models as
continuous variables. All statistical analyses were per-
formed using SPSS (version 15.0 for Windows; SPSS
Inc., Chicago, IL), and P values50.05 were considered
to be statistically significant.
Results
Characteristics of the Subjects
Table 1 shows the characteristics of our study subjects
according to constitution. Overall, the study subjects
were composed of 24.1% Soeumin individuals, 29.0%
Soyangin individuals and 46.9% Tae-eumin individuals.
The mean values of known risk factors for diabetes were
significantly higher in Tae-eumin individuals than in
Soyangin or Soeumin individuals. Specifically, the mean
BMI, systolic blood pressure, diastolic blood pressure,
fasting plasma glucose, total cholesterol and triglycerides
were found to be significantly higher in Tae-eumin indi-
viduals, followed by Soyangin and Soeumin individuals.
Conversely, the HDL-cholesterol was significantly lower
in Tae-eumin individuals, followed by Soyangin and
Soeumin individuals.
Prevalence of Diabetes
Table 2 shows the prevalence of diabetes stratified by
gender and constitution. The overall prevalence of diabe-
tes in the study population was 7.2%. In addition, the
prevalence of diabetes was 8.7% in men and 5.7% in
women (
2¼4.73, df¼1, P¼0.030). Furthermore, the
prevalence of diabetes also differed significantly accord-
ing to constitution (
2¼36.20, df¼2, P50.001).
Specifically, the prevalence of the disease was higher in
Tae-eumin (11.4%) individuals than in Soyangin (5.0%)
or Soeumin (1.7%) individuals. Finally, after dividing the
subjects into men and women, the prevalence of diabetes
differed significantly.
Adjusted ORs for Diabetes
The unadjusted and sequentially adjusted ORs for diabe-
tes of various type individuals in comparison to Soeumin
individuals are shown in Table 3. When compared with
Soeumin individuals, Soyangin individuals had a higher
OR for diabetes (OR 3.02, 95% CI 1.20–7.56); however,
this difference was not statistically significant after
adjustment for other risk factors. In addition, when com-
pared with Soeumin individuals, Tae-eumin individuals
Table 1. Characteristics of the 1443 subjects according to constitution
Constitution
Characteristics Soeumin (n¼348) Soyangin (n¼418) Tae-eumin (n¼677) P
Age (years) 45.0 12.2
a,b 47.2 11.5
a 47.3 11.7
b 0.005
Gender (% male) 28.7 64.6 50.5 50.001
Height (cm) 160.0 8
a,b 164.1 7.9
a 163.8 8.9
b 50.001
Weight (kg) 54.1 7.3
a,b 61.9 7.9
a,c 72.0 10.0
b,c 50.001
Body mass index (kg/m
2) 21.1 2.2
a,b 22.9 1.9
a,c 26.8 2.6
b,c 50.001
Systolic blood pressure (mmHg) 120.1 16.0
a,b 125 16.5
a,c 131.6 17.6
b,c 50.001
Diastolic blood pressure (mmHg) 74.9 10.7
a,b 78.3 11.6
a,c 81.5 11.5
b,c 50.001
Fasting plasma glucose (mg/dl) 89.6 11.2
a,b 95.2 21.4
a,c 101.3 30.5
b,c 50.001
Total cholesterol (mg/dl) 192 34.2
a,b 198.9 35.5
a,c 205.2 35.6
b,c 50.001
Triglycerides (mg/dl) 110.6 72.3
a,b 137 90.2
a,c 168.5 101.8
b,c 50.001
HDL-cholesterol (mg/dl) 49.6 10.9
a,b 46.2 10.3
a,c 43.2 9.5
b,c 50.001
Data shown are the means SD, unless otherwise indicated.
aSoeumin and Soyangin differ significantly.
bSoeumin and Tae-eumin differ significantly.
cSoyangin and Tae-eumin differ significantly.
Table 3. Adjusted ORs and 95% CIs for diabetes according to
constitution
Soeumin Soyangin Tae-eumin
Model 1 1.0 3.02* (1.20–7.56) 7.32
y (3.15–16.97)
Model 2 1.0 2.26 (0.89–5.77) 6.29
y (2.69–14.71)
Model 3 1.0 1.98 (0.77–5.12) 4.13
y (1.57–10.90)
Model 4 1.0 1.97 (0.76–5.11) 3.90
y (1.47–10.33)
Model 5 1.0 2.01 (0.77–5.26) 3.96
y (1.48–10.60)
Model 1 is unadjusted. Model 2 is adjusted for age and gender. Model 3
is adjusted for age, gender and BMI. Model 4 is adjusted for age,
gender, BMI and hypertension. Model 5 is adjusted for age, gender,
BMI, hypertension, total cholesterol, triglycerides and HDL-cholesterol.
*P50.05;
yP50.01.
Table 2. Prevalence of diabetes stratified by gender and constitution
Constitution
Gender Soeumin Soyangin Tae-eumin P
Male 4% (4/100) 6.7% (18/270) 11.7% (40/342) 0.002
Female 0.8% (2/248) 2.0% (3/148) 11.0% (37/335) 50.001
Total 1.7% (6/348) 5.0% (21/418) 11.4% (77/677) 50.001
eCAM 2009;6(S1) 101had a higher OR for diabetes (OR 7.32, 95% CI
3.15–16.97). However, the OR for diabetes for Tae-
eumin individuals decreased to 3.96 (95% CI
1.48–10.60) after adjustment for gender, age, BMI, hyper-
tension, total cholesterol, triglycerides and HDL-
cholesterol, but this value was still significantly higher
than the OR of Soeumin individuals.
Discussion
In this cross-sectional study, we compared the prevalence
and ORs of diabetes according to constitution and found
that constitution may be an independent risk factor for
diabetes. While the prevalence (7.2%) of diabetes in all
study subjects was similar to the age-adjusted prevalence
(7.6%) of diabetes in the Korean population (26), there
was a significant difference in the prevalence of diabetes
according to constitution. Specifically, more Tae-eumin
individuals were afflicted with diabetes than Soyangin
or Soeumin individuals.
There were two possible reasons for the difference
in prevalence that was observed in this study. The first
possible reason is that these findings may be indirect evi-
dence of the theory of SCM, which states that there are
differences in the susceptibility to pathological conditions
according to constitution. Previous studies have shown
that diabetes is associated with genetic disposition, such
as family history of the disease or ethnicity (8–11).
In addition, recent studies have shown that genetic poly-
morphism and constitutional information have significant
relations each other (27–29). Therefore, the difference in
the prevalence of diabetes according to constitution sug-
gests that constitution could be an independent risk
factor for diabetes similar to family history or ethnicity.
However, it is also possible that the differences observed
in this study may have been caused by other risk factors
for diabetes than constitution. Obesity, hypertension and
dyslipidemia are known risk factors for diabetes (6,7),
and the mean values of BMI, blood pressure and lipid
levels were found to be significantly higher in Tae-eumin
individuals than in Soyangin and Soeumin individuals in
this study. Therefore, we used multiple logistic regression
to determine the effect of constitution on diabetes after
adjusting for known risk factors. After adjustment, Tae-
eumin individuals still had a significantly greater risk of
diabetes than Soeumin individuals. These findings indi-
cate that constitution may be an independent risk factor
of diabetes.
It should be noted that this study had several limita-
tions. One such limitation is that the diagnostic criteria of
diabetes used in this study were not strict. Because the
only diagnostic criteria suggested by the ADA that were
used in the present study, was fasting plasma glucose, it is
possible that the prevalence of diabetes observed in this
study was smaller than the actual prevalence of diabetes.
Another possible limitation is that only individuals with
constitutions that were identical when determined by
QSCC II
+ analysis and evaluation by a SCM trained
specialist were included in this study, which may have
resulted in selection bias. The other possible limitation
is that this study was unable to overcome the difficulty
to precisely and fully illustrate general characteristics of
Korean adult population because it was conducted at
merely one specific general hospital targeting outpatients
visiting for health examinations.
In conclusion, this study demonstrated that Sasang
Constitution was significantly and independently asso-
ciated with diabetes. These findings suggest that Sasang
Constitution could be an independent risk factor for dia-
betes and that Sasang Constitution should be considered
when detecting and treating the disease.
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